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Taken in 'the order of their mag nitude,thesc values of represent the angular 

position of the points A, B, V, D, E\ 

and F] with respect to the origin of 

polar co-ordinates and the axis of the 

cardioid If any tangents to the car- 

dioid be drawn through these points, 

such tangents make angles of 45° with 

the axis MP. When the origin of 

polar co-ordinates is at O, the radius 

vectors of the points already specified 

becomes respectively: 

OA=i(2-y/S)a, OB=a, 
OV=. i(2 + y /8)a, OD= ^(2 + ,/3)«, 
OE=a, and O.F=i(2- i /3)a. 

Consequently the area of the 
required circumscribing square 

= (MJV)* = {OE~+OH')* 
=irV(3 + l /3) 2 «,=f^2+,/3)rt* .... (2); 

and of this square, the diagonal MP 

= f(3-fj/3)«. Since the diagonal Z/'=|(3-f|/3)«, the area of the square the 
center of the inscribed circle of which is at #'=(M7) 2 = s \{3- s /3) 2 a s , 
= H(2- 1 /3)o«....(2). 

Represent the area of the larger square by A and that of the smaller 
square by A ' ; then from the results given, A : A' : : (2 + y/3) : (2- v/3) : : C: OF. 

IV. Second Solution by Professors P. P. MATZ; and 0. B- WHITE, Trafalgar, Indiana. 

The pedal equation of the cardioid in consideration, is p 2 =r % /2a; that 
is, for the points B, C, I), and E, we have respectively: ps=a/ ^ /i 2, 
p t ,= i.aj/(2() + 15|/3), ^ j0 =iff v / (26 + 15 1 /3), and^j?=a/ v y 2. In order thatthe 
quadrilateral circumscribing the cardioid may be a square, we must have 
pis J rpi>=pc+JPE; and this condition is fulfilled. Hence the required area 
becomes A = (p B +p I) y = (pc+p£;) 2 = U(2 + ] / 3)a' i . . . .(1;, 

while the area of the smaller square becomes 

A' = (p s -p F r = ( Pl ;-pA) 2 = m2-V3)a* . . • .(2). 

Note — By using the equation p—2asm s <l>, in which $=$0, a third 
solution can be made. Sufficient data are given in the problem to enable us to 
make a fourth solution, without having recourse to the differential calculus. 

Also solved by 0. W. Anthony, II. W. Draughon. and J. IS. Faught. We regret that Professor Fmight's 
solution was mislaid and could not be considered in selecting papers for publication. 



PROBLEMS. 



41. Proposed by F. P. MATZ, M. So., PLD.. Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland. 

The closed 'portion of the curve known as "The Cocked Hat.". equation 
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:r i +x i y*-> r iax~y-"2a 2 x°~ + 'da i y i —ia*i/ + a 4 ' =0, 
revolves around the axis of y. Find the companulate volume generated. If the same 
portion of the curve revolve around the axis of a-, find the fusiform volume generated. 
Also, determine the area of this closed portion of the curve. 

41- Proposed by F. M. SHIELDS, Ooopwood, Mississippi. 

A railroad turn-table 100 feet long is balanced upon a pivot in the center of 
a circular track 100 feet in diameter. How far does a man walk who starts at one 
end of the table and walks, at a uniform rate, the entire length of the table in the 
same time that the table makes two revolutions, if the table starts to turn at the 
same time the man starts to walk? 



MECHANICS 



Conducted by B.F.FINKEL, Kidder, Missouri. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 



16. Proposed by A. H. BELL, Hillsboro, Illinois. 

An iron bar 20 feet long- and weighing 2.000 lbs, leans against a wall at angles 
of 30°, 45°, and 80°. Determine the pressure upon the floor, and that upon the wall. 

I. Solution by P. P. MATZ, M. Sc, Ph.D.. Professor of Mathematics and Astronomy in New 
Windsor College, New "Windsor, Maryland. 

Lot Pp—the pressure upon the floor, and /V=the pressure upon the 
wall, then, if 6 be the angle the bar makes with ths vertical wall, we have from 
AYooCfn Analytical Mechtwlcs* the equations: 

J^jr—— 7T r = — 2000 lbs; that is, the floor sustains the whole weight of the 
bai\aDdYV=*"!Vtan0....(l). 

According to the conditions of the problem, wo deduce from (1) the 
following results: 

we have P\y— 17.455054+ lbs; 
" " " = 176.327696+ " ; 
" " " = 577.350266+ " ; 
" " " =1000.000000+ " ; 
" " " =1732.050800+ " ; 
" " ." =5671;280256+ " ; 
" " " =5728.096052+ " ; 

Note. — How the last lw> results, and all succeeding results to th» limit of tlie 
quadrant, are to be interpreted, is a question on which Professor Dc Vol son Wood 
can interest the readers of the Monthly. 

II. Solution by EDM0ND PISH, Hillsboro, Illinois. 

It must bo assumed that the bar is prevented from sliding down by 
some lateral resistance, either the roughness of the floor, or some object, as a 
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